This study was carried out on patients who were under anticoagulation treatment with warfarin, at the outpatient cardiology clinic. The aim was to determine the effectiveness of pharmacist consultation, education, and intervention on each patient's therapeutic results. A cross-sectional randomized trial has been done. Twenty-five patients were included in the study. The Oral Anticoagulation Knowledge (OAK) Test, Short Form-36 (SF-36) and Duke Anticoagulation Satisfaction Scale (DASS) were applied. Patients resumed their routine anticoagulation treatment and INR and complications were recorded during the study. Additionally, patients received patient education, consultation on lifestyle and anticoagulant usage issues from a pharmacist. The same tests were applied again to the patients on the 90th day of the study and the results were compared with the initial test. Maintenance of INR within the target range and complication rates were compared before and after the intervention. Pre-test and post-test results of the patients revealed statistically significant improvements on the physical and mental score components of the SF-36 (p = 0.001; p = 0.001), OAK test scores (p ≤ 0.001) and the (negative) "limitations" and "burdens" and "positive effects" components of the DASS (p = 0.005; p < 0.001; p = 0.001). The successful maintenance of INR within target range was significantly higher (p = 0.027). The positive effects of pharmacist consultation and education on therapeutic results were demonstrated.
INTRODUCTION
Warfarin is a vitamin K-dependent anticoagulant most frequently used to control and prevent thromboembolic events. Warfarin is still the most commonly prescribed anticoagulant worldwide. It is the only option for mechanical valve patients, but new oral anticoagulants have become available for patients with non-valvular atrial fibrillation (AF), pulmonary embolism, deep venous thrombosis, ischemic stroke, left ventricular mural thrombus after acute myocardial infarction, and left ventricular assist devices [1] . Currently, warfarin is still the most commonly used anticoagulant in the Turkish population and is mainly used in mechanical valve replacement (42.6%) and non-valvular AF (38.4%) [2] .
Warfarin has a narrow therapeutic range and its use is associated with increased risk of gastrointestinal bleeding and hemorrhagic stroke [3] . Since warfarin has a wide interpatient variability, healthcare professionals face difficulties in patient treatment and follow-up. Studies have shown that uncontrolled INR values lead to serious complications [4] . Several factors have been shown to alter anticoagulant activity, including warfarin dose [5] , drug and food interactions [6] , patient sleep patterns [7] , and patient education and understanding of the treatment [8] .
In order to maintain the appropriate therapeutic range, appropriate management of anticoagulation therapy is required. In order to improve patient outcomes, this management should be systematic, standardized, coordinated and intensive [8] . Time in therapeutic range (TTR) is an estimate of the number of days that a patient has an INR value within their target range [9] . TTR, reduction of major bleeding events and enhanced patient satisfaction are the main therapeutic outcomes [9] . Monitoring of INR tests, convinient dose adjustments, effective communication with the patient, proper treatment plan and continuous patient education form the gold standard of any anticoagulant management program [8] .
Many alternative models have been developed for monitoring oral anticoagulant therapy. Anticoagulant monitoring by a specialist or directly by a family physician is one well-known method [12] . In Canada, the multidisciplinary family health team is another model used to expand the role of non-physician health care providers in direct patient care [9] .
Recently, a pharmacist-led INR clinic model has been introduced in the USA, Canada, South Korea, Saudi Arabia and many other countries worldwide [9] [10] [11] [12] [13] . Many studies have addressed the efficacy of these clinics [14] [15] [16] [17] [18] .
In a comparative study of pharmacist-and junior physician-managed anticoagulant therapies [19] , parameters such as hospital stay, total cost, and an INR greater than 5 were used as comparison criteria. The results showed that the pharmacists significantly surpassed the junior physicians in achieving therapeutic INRs, with subsequent shorter hospital stays and lower costs. A variety of studies have demonstrated the role of the clinical pharmacist in anticoagulant management in both inpatient and outpatient settings.
In this study, the aim was to determine the effect of pharmacist involvement in the warfarin management process over a period of at least three months. This study evaluated the effects of the interventions of education, life-style guidance and warfarin usage counseling on the quality of life of the patients, their level of awareness about their treatment, and the therapeutic outcomes of their treatment.
RESULTS

Demographic characteristics of patients
The mean age of patients was 53.24 ± 2.18 of years and 56% of patients were female. The sociodemographic characteristics of the patients are presented in Table 1 .
Quality of life scores
After three months of the study, the SF36PCS (Short Form 36 Physical Component Score) and SF36MCS (Short Form 36 Mental Component Score) were increased and results were statistically significant ( Table 2 ).
Awareness levels vis-à-vis treatment
The number of correct answers in the OAK pre-test of patients was increased and results were statistically significant after three months of the study (p < 0.001) ( Table 3 ).
Satisfaction with treatment
Total DASS scores, DASS "limitations" scores, DASS "burdens" scores and DASS "positive effects" scores were improved and were statistically significant (p<0.05) ( Table 4 ). In case of 'positive effects' of DASS has inverse relation with scores which means decreasing number of scores indicates increased satisfaction.
INR results and complications
In the initial INR results, 52% of patients did not fall within the target INR range. At the end of the study, the INR results showed that 88% of patients were determined to be within the target INR range. The increase in the number of patients within the target INR range was statistically significant (p = 0. 027). During the course of the study, 4% of patients had an emergency room visit due to bleeding.
DISCUSSION
According to a recently published article, the Turkish population has a low level of time in therapeutic range (TTR) and little patient awareness of warfarin. Of the many factors affecting the TTR level, some are modifiable (e.g., drug-drug interaction) and others are not (e.g., age and comorbidities) [2] .
This study aimed to evaluate the role of the clinical pharmacist in improving the therapeutic effect, patient awareness and quality of life during the warfarin treatment process.
In this study, over a period of at least three months, clinical pharmacists were included in the warfarin management process of 25 patients enrolled in the study.
The level of the patients' awareness of their treatment, their level of satisfaction with the treatment and their general quality of life were assessed. Complications during treatment and achievement of target INR levels were continuously observed. 
Patient knowledge
In this study, there was a significant increase in the scores of the oral anticoagulant knowledge test after three months of the study. This result highlights the immense role played by counseling and education in expanding patient knowledge and awareness and hence, the subsequent improvement in healthcare outcomes. This finding concurred with results of previous studies done in different countries and showed that patient understanding of oral anticoagulants had been improved via the pharmacist intervention, even in patients with a low level of literacy, and that patients consequently had achieved better outcomes [22, 23] .
Many studies have demonstrated the benefits of educating patients about their anticoagulant therapy [22, 23] . In a study conducted by Tang et al, there was a positive correlation between patient knowledge acquired from counseling programs and achievement of the target INR range [24] . Other study has shown that, three months after discharge, patients who had participated in education programs had reduced their risk of hemorrhagic events or thrombotic recurrence [25] . 
Quality of life
When the quality of life of the patients was examined by the SF-36 test, the physical and mental component scores of the patients were significantly improved. Many studies have been conducted to assess the role of clinical pharmacist intervention in improving the quality of life of diabetic, hypertensive, asthmatic, heart failure, tuberculosis and warfarin-and multi drug-using patients [26, 27] . All these studies demonstrated that clinical pharmacist interventions had a positive impact on patient quality of life.
Patient satisfaction
The mean scores of the DASS scale were decreased from 65.12 ± 2.94 to 53.96 ± 2.29 after three months of the study. When "limitations", "burdens" and "positive effects" on the patients under oral anticoagulant therapy were reviewed before and after three months of the study, the DASS "limitations" preliminary score was 18.48 ± 1.28, while the final score was reduced to 17.46 ± 1.18. Patients well-informed about drug and food interactions were more comfortable in their choices, thus reducing their fear and restrictions in selecting drugs and food. The DASS "burdens" preliminary score was 14.72 ± 1.10, while the final score fell to 12.28 ± 0.83. The daily burdens on patients requiring attention (e.g., dietary needs, medication dose, times and interactions) and the monthly burdens (e.g., going to the hospital for INR follow-up) decreased as their awareness levels and education concerning their treatment process and medication increased. The DASS "positive effects" prescore was 31.72 ± 1.29, whereas the final score had decreased to 25.4 ± 1.76. Thus, the greatest improvement was in the DASS "positive effects" post-test. Patients who understood the causes and requirements of their treatment were more satisfied with the treatment and their confidence in their treatment increased. The results of the total DASS scores were comparable to those of other studies. The mean DASS scores were 54.58 in two other studies and 45 in another [17] . Lower scores represent higher satisfaction with oral anticoagulant therapy, fewer limitations, less stress, and less psychological impact for the patients.
Target INR range
In the initial INR results, 52% of patients did not fall within the target INR range. At the end of the study, the INR results showed that 88% of patients had achieved an INR score within the target range. In the final measurements, patients had improved by 40%, indicating that the pharmacist's intervention and counseling had a positive effect on reaching the target INR range. In studies of physician-and pharmacist-conducted anticoagulant treatment management, the pharmacists were shown to achieve better control of the INR than the physicians [14, 28] .
Emergency room visits
Throughout the duration of the study, 4% of patients required emergency services due to GIS bleeding after receiving nonsteroidal anti-inflammatory drugs (NSAIDs) medication. The fact that there were fewer complications in the patients showed the importance of the patient education and counseling service in treatment success and prevention of complications. This result supports the findings that a low level of information about warfarin increases the incidence of adverse reactions [29] . In their study, Khudair et al. reported that in hospitals where pharmacists were not included in warfarin therapy, 6.2% higher mortality rate, 5.86% longer hospitalization, 2.16% higher medical costs and 8.9% more bleeding were observed, compared to hospitals that included pharmacist management in the therapy [30] . These results were confirmed by the present study.
In parallel with the presented results, other studies have also shown that a systematic and coordinated anticoagulant monitoring service with a pharmacist, participants performed better compared to standard anticoagulation management treatment [25] .
CONCLUSION
In conclusion, through counseling and education, pharmacist interventions in the warfarin management process were found to produce positive results in the quality of life, treatment satisfaction and level of awareness of the patients concerning their treatment, as well as better therapeutic outcomes and reduced risk of complications.
Because of time limitation the number of patients were limited.
MATERIALS AND METHODS
The study was approved by the local ethics committee and carried out in the cardiology clinic. This study was a cross sectional randomized study and included 25 patients who were diagnosed with venous thromboembolism or prosthetic valve replacement and who were scheduled for anticoagulation treatment for at least three months. Data including sociodemographic characteristics (age, sex, educational status, existing diseases, and use of drugs, herbal supplements, alcohol and tobacco) along with the prescribed Coumadin®/warfarin dose and the target INR value were recorded for each patient at the initial visit.
The patients received routine treatment and value of INR and complications were recorded upon the admission to study. Additionally, the level of knowledge about the drug used by the patient and the quality of life were measured by administering the OAK [20] , the SF-36 [21] and the DASS tests (http://tgkdc.dergisi.org/summary.php3?id=2106) were applied within the first day of admission. Also training and counseling on lifestyle and medication use were provided to the patients. When the dose had been changed by the physician, a second interview was conducted 8-10 days after the first visit. The 2nd, 3rd and 4th interviews of patients who had not undergone a dose change were conducted at 4-week intervals. In interviews conducted with patients, INR was measured, and they were evaluated on issues which included monitoring warfarin use and related educational support, finding solutions for any problems, checking for interaction with other drugs used by the patient, monitoring adverse/side effects and checking whether the target INR value had been achieved, whether the effects of anticoagulation therapy had been observed, and whether or not any unplanned physician visits had taken place.
On the 90th day, the tests administered to the patients on the first visit were repeated and the pre-and post-test results were compared. Additionally we compared in terms of their success in keeping within the target INR range and frequency of complication development, and the effectiveness of the pharmacist's education and counseling support was examined.
Statistical evaluation
The continuous variables were mean ± standard deviation and ordinal and nominal values were calculated as n (%). The measurable variables were compared using the Student's t-test for conditions with normal distribution, and the non-parametric form of the same test, the Mann Whitney U test, was applied for non-normal distribution. The Chi-square test was used to compare categorical data. The paired sample t-test was used to compare the pre-and post-treatment data. The SPSS (Statistical Package for Social Sciences) for
